Abstract. Seawater desalination industry is one of the key supported major industries of marine economy in China. There is a great potential international and domestic market of desalination industry. This paper summarized the development and current situation of seawater desalination industry in China, analyzed the current situation from the perspective of international competitiveness and discussed the prospects and development strategies. It is concluded that, great progress of desalination technology has been made, but applications fall behind; in facing of the great opportunity of huge market and challenges of international competition, it is strategically needed to improve the industrial structure to form economies of scale, exploit applications and promote international cooperation with overseas projects.
Introduction
Seawater desalination industry as an emerging industry is one of the key supported major industries of marine economic innovation demonstration project in the Thirteenth Five-year Plan [1] . There is a great potential international and domestic market of desalination industry [2] . "Turned water into fresh water" has been desalination workers always pursuit and target, from the "Ninth Five-year Plan" to the "Twelfth Five-year Plan" four consecutive five-year plan, the seawater desalination technology and device from the independent research and development, design, manufacturing to the engineering application have been at or near the world level. Especially the "Twelfth Five-year Plan" period, desalination processing technology, the industrial scale is growing, has made an important contribution to the economic development of China [3] . The future seawater desalination industry will be a great help to the development of national economy [4] . This paper summarized the development and current situation of seawater desalination industry in China, analyzed the current situation of desalination industry of China from the international competitiveness perspective and discussed the prospects and development strategies.
Development of Desalination Industry in China

Process of Water Desalination Industry and Technological Development
Sea water desalination industry as an emerging industry is one of the key supported major industries of marine economic innovation demonstration project in the Thirteenth Five-year Plan [5] . 1954 the world's first desalination plant was built. Since 1958, China has started the development of desalination technology. In 1967 ~ 1969, the state organized the national water desalination conference, and carried out the research and development of various methods of seawater desalination technology such as electro dialysis, reverse osmosis and distillation. Along with the national science and technology support plan "technology research and development and application of large and medium-sized water desalination industrialization" of a batch of the implementation of the project, such as the rapid development of seawater desalination technology in the new century in China, has realized the low temperature multiple effect and reverse osmosis desalination key technology breakthrough. At present, China in seawater desalination technology research and development, equipment manufacturing, engineering design and construction, operation management, raw materials and pharmaceutical production and so on various aspects have made great progress, has the independent ability and strong international competitiveness.
Application of Seawater Desalination Project
By the end of 2015, 50 of the 112 seawater desalination units that China had built and put into production were used for municipal water supply, accounting for 44.64% of the total number of installations. Application is concentrated in electricity and municipal services. The application of reverse osmosis desalination technology to municipal water supply has a great advantage. Almost all seawater desalination systems used in municipal water supply have adopted reverse osmosis technology. The low-temperature multi-effect distillation technology of the power, petrochemical and other enterprises which are required to provide boiler resupply water and process pure water and have low taste of steam or residual heat can still be competitive. The reason for this is that the state requires that the construction of power plants in coastal areas must use seawater desalination and seawater to directly use technology to solve the needs of the power plants.
Prospects of Desalination Industry in China
The 21st century is the century of water. The 47th session of the UN general assembly designated March 22 as "world water day", calling on the world to be highly alert to the current shortage of freshwater resources. According to statistics from the United Nations, about 50 countries have a shortage of water, with a population of about 700 million. Globally, by 2025, there will be 3 billion people in the world with water shortages, and the number of countries affected will increase. China has been identified by the United Nations as one of the 13 poorest countries in the world.
Huge Market Potential of Desalination Industry
From the perspective of the international market, in the late 20th century, both inland and coastal countries and regions were gradually joined in the trend of desalination due to the growing problem of water resources. In the Middle East and in Africa, due to the constraints of natural conditions, fresh water is relatively scarce, and the population density in western developed regions is large, and the original fresh water resources can hardly support the excessive pressure of the population. It is conceivable that the demand for desalination technology and equipment in these countries is big market. In South America, East Asia and the Nordic region, there is nearly $10 billion a year in the import and construction of desalination equipment, a figure that is growing every year. Before 2016, China's small reverse osmosis devices have been exported to Southeast Asia and North Africa. With the formation of the global economic strategy "One Belt And One Road", it provides a new opportunity for the development of desalination industry, and the foreign cooperation and exports of desalination industries reach new heights.
From the point of the domestic market, China's coastal cities and water shortage area and actively take various measures to solve the problem of water shortage in recent years, such as the inter-basin water transfer, and gray water recycle, even excessive exploitation of groundwater, still cannot meet the increasing water demand, also brought a lot of environmental problems. Desalination to flexible, and the advantages of environmental friendly construction to become the important choice to solve the problem of water shortage in coastal and inland area, at the same time inland areas have relatively rich resources of brackish water, this provides a premise and foundation for the seawater desalination industry. On the other hand, the shortage of fresh water resources in China is well known. Therefore, the water desalination industry, such as engineering design, equipment manufacturing, fresh water supply and technical services, has a wide domestic market.
International Competitions in Water Desalination Industry
Current global seawater desalination industry leading enterprises mainly include: France SIDEM, IDE, Italy FISIA, Israel Han Guodou mountains such as technology, nitto electrician, Singapore hyflux, they in the global market in desalination turnover has reached billions of dollars.
From the development of international leading desalination industry, it can be seen that there are many competitive pressures in the international market. First of all, the main developed countries still stay ahead in seawater desalination technology, international advanced desalination enterprises are mainly distributed in Europe and the United States and East Asian nations in the developed world, these enterprises in seawater desalination technology, key components and equipment integration holds the obvious technical superiority, also highlights the technology-intensive characteristics of seawater desalination industry. Secondly, the desalination enterprises from a single transformation technology applied to a variety of hybrid application, such as Israel's IDE and Korean bucket mountains technology companies have used a variety of seawater desalination technology, and became the first in the application process to develop "hot membrane", distillation and reverse osmosis membrane hybrid application, improve the efficiency of desalination. In addition, foreign large water desalination enterprises often rely on large group companies with deep financial resources, or are formed by important investors. Finally, the international leading enterprise of desalination capacity has reached more than millions of cubic meters/day, and these companies investing in new plant in recent years has been expanding its production capacity, the IDE individual desalination projects the maximum capacity of 1.5 million cubic meters/day, with the expansion of production capacity at the same time, the desalination unit costs are falling, and project the continuous expansion of production capacity is an important trend for the development of seawater desalination industry.
Development Strategies
Improve the Industrial Structure to Form Economies of Scale
The water desalination industry in China is mainly concentrated in the eastern coastal areas, and the industry is relatively small and relatively scattered. The low yield of seawater desalination causes the cost of desalination to be excessive. The scale of the desalination industry should be expanded to allow the desalination of a city to be supplied in one area. For example, Tianjin's northern Binjiang desalination industry supplies the entire Beijing-Tianjin-Tang area. The water desalination industry of Zhoushan in Zhejiang province supplies Shanghai-Nanjingning-Hangzhou area; Dalian desalination industry serves the whole of central-southern of Liaoning and so on. The state shall encourage enterprises to carry out large-scale production support, realize the resource integration, the factors of production on large-scale production, let the upfront costs of desalination technology and equipment to achieve effective utility maximization, reduce the average cost of desalination, achieve economies of scale, the promotion of the competitiveness of the seawater desalination industry.
Exploit Applications of Seawater Desalination Project
The application of seawater desalination industry in China is mainly based on the development mode of "pure alkali production -seawater desalination -concentrated seawater desalination salt alkali -heat and electricity co-production". In engineering practice, this model should be broken and the industry combination with weak correlation is actively explored. On the basis of scale economy, the water desalination will increase and the application will be more extensive. On the basis of this, the supplier of raw materials for these industries and the provider of technology will give preferential treatment to the desalination services and promote the integration of desalination industry and other industries.
Promote International Cooperation with Overseas Projects
In the rapid development of the new century, the technology of seawater desalination in China is gradually approaching the international level and the technology is relatively mature. With the constant deepening of reform and opening up in China, especially the advancement of the Belt and Road China project will continually into central Asia, the Middle East, northern Europe, southeast Asia and the Indian Ocean region, the development of seawater desalination industry brings new opportunity. First of all, the seawater desalination industry can independently export and cooperate with local enterprises in the countries or regions where demand is needed to facilitate the formation of economies of scale, reduce costs and enhance competitiveness. It can also form the industrial chain with China's export engineering projects. Such as overseas construction projects in China exports for a long time, can be combined with the seawater desalination industry exports, at the same time in the construction project of the construction of the enterprise outside, into the seawater desalination industry system, and form a complete set of seawater desalination equipment and related technology.
Conclusion
With the development of seawater desalination technology and the improvement of industrial facilities, the desalination industry will be more competitive. Seawater desalination industry in China a large number of export products will become a trend, great progress of desalination technology has been made, but applications fall behind; in facing of the great opportunity of huge market and challenges of international competition, it is strategically needed to improve the industrial structure to form economies of scale, exploit applications and promote international cooperation with overseas projects.
